The role of decapping proteins in the miRNA accumulation in Arabidopsis thaliana.
Decapping 1 (DCP1), Decapping 2 (DCP2) and VARICOSE (VCS) are components of the decapping complex that removes the 7-methyl-guanosine 5'-diphosphate from the 5' end of mRNAs. In animals, the decapping proteins are involved in miRNA-mediated gene silencing, whereas in plants the roles of the decapping proteins in the miRNA pathway are not well understood. Here we demonstrated that the accumulation of miRNAs decreased in dcp1, dcp2 and vcs mutants, indicating that DCP1, DCP2 and VCS are important for the miRNA pathway in Arabidopsis thaliana. The primary miRNAs (pri-miRNAs) did not increase and miRNA biogenesis components did not decrease in these mutants, suggesting that the miRNA decrease in decapping mutants is not due to the defect of pri-miRNA processing. We showed that the accumulation of miRNA targets increased concomitantly with the decrease of miRNA in the decapping mutants. Our results suggested that the seedling lethal phenotypes in the dcp1, dcp2 and vcs mutants are caused not only by the defect in decapping, but also by the disruption of miRNA-mediated gene regulation.